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Trenches across fault scarps

Outcrops of deformed 

sediments

Paleoseismology – study of past earthquakes using 

evidence from the geologic record (rocks, faults, etc.)

Sediment cores

2002 M7.9 Denali fault scarp

Scarp: A continuous line of cliffs produced by 

vertical movement of the Earth's crust along a 

fault or by erosion.

LiDAR MappingMotivations for studying paleoseismology in central Washington:

• Landscape screams active tectonics.

• Cascade Mountains are usually considered a barrier – faults on 

the west are considered separate from faults east of the 

Cascades. Two faults  – White River-Naches River fault and 

Darrington-Devils Mountain fault – cut across Cascades.  Do other 

faults? Faults on the west side are active – if they are connected 

with the YFTB, your faults are too.

• Thin skin tectonics vs thick skinned tectonics – earlier hazard 

assessment assumed many of the folds in YFTB were thin skinned 

(not deeply rooted in crust) – and thus lacked seismic features like 

fault scarps from past earthquakes. 
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Oblique LiDAR image, Wenas Valley – Looking ~East 
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McCabe Place Trench Log -Wenas Valley, Umtanum Ridge





Paleoearthquakes at Wenas 

Valley



Why do we see normal faults at Wenas?

The master reverse fault is buried – we can see evidence 

for it in the seismic reflection survey. 

Recent surface ruptures on reverse faults shed light on 

what happened at Wenas. 

Examples from Yu et al, 2010, BSSA - 2008 M7.9 Wenchuan, China earthquake





Fault scarp at Boylston Ridge



Ellensburg



Trench at Boylston Mountains



Trench Log, Boylston Mountains Trench 

Fault plane dips ~85 

degrees NW

Grooves on the fault 

plane show RL oblique 

motion on fault



Fault scarp at Boylston Ridge



Stratigraphic Section at Fault Crossing in Johnson Canyon

Creek ~2 m below bottom of photo

~5 m

Mazama ash (~7600 yr BP)





Sandbox analog model
(McClay and Bonora, AAPG Bulletin, v. 85, no. 2 (February 2001), pp. 233–260)
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Summary

Air photos and LiDAR reveal scarps at Wenas Valley and 

Boylston Mountains

Trenching studies along Umtanum Ridge in Wenas Valley 

show up to five earthquakes in the past ~50 ka on secondary 

normal faults above a blind (buried) fault tip

Trenching and outcrop studies along the scarp at Boylston 

Mountains uncovered a steeply dipping reverse fault with 

evidence for two recent earthquakes (last 7600 yrs)

Pattern of faults and folds is consistent with a popup structure 

above a RL master fault in pre-CRBG rocks


